Supplementary Section 1: Syntheses
For the synthesis of the asymmetric azacryptands 2 and 3, we modified the procedure already reported by our group.
[1]
Synthesis of the furanic macrocyclic intermediate

N,N-Bis(2-aminoethyl)-N-[2-(tert-butylcarbamoyl)ethyl]-amine
[2] (0.50 g, 2.0 mmol) was dissolved in 30 mL of MeOH. A solution of 2,5-diformylfuran (0.25g, 2.0 mmol) in MeOH 150 mL was added dropwise, over 3h at RT, under stirring. After 20 h, the solution was heated to 50 °C and hydrogenated with NaBH 4 (1.6g, 42 mmol). When the addition was complete, the reaction mixture was stirred at 50 °C overnight. The solvent was then removed and the residue was dissolved in basic water (20 mL, pH=9) and extracted with 15 ml CH 2 Cl 2 (×9). The collected organic phases were dried over Na 2 SO 4 . Iodotrimethylsilane (1.2 mL, 8.4 mmol) was added to the organic solution under stirring and N 2 . The mixture was refluxed in inert atmosphere overnight; then 10 mL of MeOH was added. The solvent was removed in vacuo and the residue was dissolved in acid water (20 mL, 1:1=H 2 O : HCl), and washed with 20ml CHCl 3 (×5). NaOH was then added to the water phase; the obtained basic solution (pH=10) was then extracted with 20 ml CH 2 Cl 2 (×7). The collected organic phases were dried over Na 2 SO 4 and evaporated to dryness. A light yellow oil was obtained (0.42 g, 0.88 mmol, 44%). 
MS (ESI
Synthesis of 2.
A solution of terephthalaldehyde (0.12 g, 0.89 mmol) in 150 ml of MeOH was added dropwise to a stirred solution of the furanic intermediate macrocycle (0.42 g, 0.88 mmol) in 150 mL of MeOH over 3 h at room temperature. After 24 h stirring the mixture was heated to 50°C and hydrogenated with NaBH 4 (0.90 g, 24 mmol). When the addition was complete, the reaction mixture was stirred and refluxed for 2 h, then cooled at RT and stirred overnight. The solvent was removed and the residue dissolved in basic water (20 mL, 3M NaOH) and extracted with 10 ml of CH 2 Cl 2 (×10). The collected organic phases were dried over Na 2 SO 4 and evaporated to dryness. A yellow oil was obtained, which oil was dissolved in 10 mL of EtOH, and 65% HNO 3 was added dropwise. 
Synthesis of 3.
A solution of 2,5-diformylfuran (0.029 g, 0.23 mmol) in 110 ml of MeOH was added dropwise a) to a stirred solution of the p-xylyl intermediate macrocycle [1] (0.114 g, 0.23 mmol) in 170 mL of MeOH over 3 h at room temperature. After 24 h stirring, the mixture was heated to 50 °C b) and hydrogenated with NaBH 4 (0.20 g, 5.2 mmol). When the addition was complete, the reaction mixture was stirred and refluxed for 2 h, then cooled at RT and stirred overnight. The solvent was removed and the residue dissolved in basic water (20 mL, 3 M NaOH) and extracted with 15 ml of CH 2 Cl 2 (x 10). The collected organic phases were dried over Na 2 SO 4 and evaporated to dryness. A yellow oil was obtained, which was then dissolved in 10 mL of EtOH, and 65% HNO 3 was added dropwise. The octaprotonated azacryptand 3 originates N-H···O hydrogen bonds, having the protonated secondary and tertiary amines as H-donor groups. The two bridgehead tertiary amines interact with the clathrate nitrate ion, whereas all the secondary amines interact with nitrate ions and/or water solvent molecules outside the cage. In particular, N(2) originates two bifurcated H-bonds, N(3) originates two single H-bonds, whereas the remaining secondary amines form both a single and a bifurcate H-bond. Figure S1 shows all the N-H···O interactions for the octaprotonated cage. Geometrical features of H-bonds are reported in Table S1 . In the solid state, four nitrate counterions interact with eight protonated secondary amines of two azacryptand cages, leading to the molecular dimer shown in Figure S2 . The molecular dimer is formed by two equivalent azacryptand cages, related by and inversion center and bridged by four nitrate counterions (two independent nitrate ions and their centrosymmetrically related equivalent ones). The two azacyptand cages in the dimer are bridged by N-H···O nitrate ···H-N hydrogen bonds, whereas the molecular dimers in the crystal interact via a double bridged H-bond motif of the type N-H···O nitrate ···O water ···H-N. Figure S1 . A simplified sketch of the octaprotonated azacryptand 3 reporting the N-H···O hydrogen bonds as dashed lines (only H atoms involved in hydrogen bonds are drawn). Atom names are reported only for atom sites involved in H-bonds. Symmetry code: (') = x, 1+y, z; ('') = 1-x, 1+y, -z. Figure S2 . A simplified sketch of the dimer formed by two 3 azacryptand cages connected by N-H···O···H-N hydrogen bonds mediated by four nitrate counterions (only H atoms involved in hydrogen bonds are drawn). Atom names are reported only for atom sites involved in the H-bonds maintaining the dimer. The two molecular cages are related by an inversion center. Symmetry code: (') = x, 1+y, z; ('') = 1-x, 1+y, -z. (4) O(4) Symmetry code: (') = x, 1+y, z; ('') = 1-x, 1+y, -z. 
